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Managing Art History Fuzzy Dates: 
An Application in Historico-Geographical Authority 
Oreste Signore, R. Barioli* 
Art history data m a n a g e m e n t leads to express dates in a »fuzzy« way, 
wh ich is not sui table for e lectronic processing. A s tandardized easy to use 
way of coding dates , ma in t a in ing all t he semant ics of the »na tu ra l« for-
m a t , has been defined. Each date is, therefore , expressed (in the extended 
way) as a s t r ing of charac te rs , wi th a well defined syntax, while it is really 
m a n a g e d as a set of fields, which conta in in a coded way, the same infor-
m a t i o n that a re con ta ined in the ex tended format . T h e coded format of 
da tes is easily and t ransparen t ly managed by every Data Base M a n a g e m e n t 
System, a l lowing selection by exact values or by ranges . This convent iona l 
way of m a n a g i n g dates has been tested in the implemen ta t ion of a D B M S 
based h is tor ico-geographica l au thor i ty file. 
The Traditional Approach 
Very often, in manag ing art history data, the user is faced with dates 
expressed in a fuzzy way (i.e. century , before , after, circa, etc.). whi le so 
m e t i m e s it is required to find the in format ion referr ing to some specific 
year, or range of dates . In addi t ion , it may happen that the date itself is 
k n o w n with a certain approx ima t ion (i.e. cer tainly after 338 B.C. and be 
fore 314 B.C.). 
Howeve r , even if dates expressed in this t radi t ional way arc meaningful 
to t he scholars and easy to specify, never the less they present some disad-
van tages . In fact, they are language dependen t and hardly managed by 
c o m p u t e r p r o g r a m s . As a mat te r of fact, when dates are expressed in the 
t rad i t iona l way, it is impossible to jo in different in format ion on the basis 
of the t ime span they apply. 
* Address all communications to Oreste Signore and R. Bartoli, CNUCE Insitut of 
CNR, Via S. Maria 36, 1-56100 Pisa, Italy. 
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The extended format syntax 
T h e m a i n goal in def in ing a syntax for dates has been to preserve the 
s eman t i c r ichness of t he t rad i t iona l fuzzy fo rmat , r e ta in ing the m a x i m u m 
degree of flexibility, wi thou t in t roduc ing any useless or unna tu ra l forma-
l ism. 
T h e decision has been m a d e (1) to express every da te in th ree possible 
ways: 
- as a s imple date ; 
- as an in terval : ( D a t e m i n - D a t e m a x ) 
- as an in terva l , wi th indica t ion of a p robab le date: D a t e p r o b (Da temin -
D a t e m a x ) 
T h e first form is the correct one of a date k n o w n with cer ta inty . T h e 
second is used when the scholar is not able to d e t e r m i n e a p robab le da te 
be tween the m i n i m u m a n d m a x i m u m date . T h e th i rd case comes up w h e n , 
toge ther with a p robab le date , t he re is p resent confl ic t ing in fo rmat ion , but 
from rel iable source . 
T h e preferable fo rms are, obviously, the first and the th i rd . The re are , 
however , n u m e r o u s cases where it is not possible to suggest a p robab le date 
in that any hypothes is would have litt le subs tan t i a t ion . 
Similar ly, t he re exist cases in which it is not scientifically correct to 
guess at l imi ts for a date qualified as »circa« (abou t ) . 
Consequen t ly , after several a t t empt s at fo rma l i za t ion , i t has been con-
sidered o p p o r t u n e to use a series of c o n v e n t i o n s to represent , in the most 
na tu ra l way for the scholar , the possible fo rms to give to dates . (2) 
On the basis of this conven t ion , every da te is expressed in one of the 
fo rms recorded above , where D a t e p r o b , D a t e m i n e D a t e m a x all have the 
same format , which can be one of the fol lowing: 
- a number, p receded by the expression a n n o (if the date is known with 
cer ta in ty) or t he expression circa (if it is a p p r o x i m a t e ) ; 
- a roman numeral preceded by the express ion sec. or inizio or me ta ' or 
f ine . 
They will be fol lowed by the expression a.C. or the expression d.C. (or 
n o t h i n g ) d e p e n d i n g if the date is before or after Chr i s t . 
In the case in which t h e date is mere ly hypothe t ica l and is recorded only 
for the pu rpose of avoiding inconsis tent answers , the expression is folio 
wed by »(?)«. 
T h e expression oggi indicates the present year . 
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The Coded Format 
In a da tabase approach , processing and sort ing of dates can easily be 
d o n e if dates are stored as signed n u m b e r s : the dates before Chris t may be 
recorded as negat ive n u m b e r s . 
As each date is expressed (in the extended way) as a s t r ing of charac te r s 
wi th a well defined syntax, the basic p roblem has been to t ransla te every 
da te in a set of fields which con ta ins , in a coded way, the s ame informat ion 
tha t a re con ta ined in t he extended format . 
Each date is really managed as a set of fields which conta ins , in a coded 
way, the s ame in fo rmat ion that a re conta ined in the ex tended format . 
In t h e data ent ry phase , the opera to r en ters the dates in the extended 
fo rmat . 
After load ing the database , the who le database is processed in order to 
u p d a t e the fields that conta in the coded form of the dates . 
At t he query stage, all the processing is per formed using only the coded 
fo rma t , whi le the results are showed using the ex tended format . 
Th i s approach has been adopted only for speeding up the first pilot 
phase , in o rde r to check the effectiveness of the adopted solut ions . We are 
w o r k i n g to the rou t ine which will t rans la te the coded form in to the exten-
ded fo rma t , which will also allow different languages to be used. 
As soon as the rou t ine is work ing , the ex tended format co lumn will be 
deleted from the database , so a l lowing a cons iderable saving in space and a 
3 N F design of the da tabase . 
To be c learer , each date is split into three tr iplets: 
1. Dp type Dp QM Dp num 
2. D m i n type D m i n QM D m a x num 
3. D m a x type D m a x QM D m i n num 
which represent , respectively, the probable date, the m i n i m u m date and 
the m a x i m u m date . 
T h e different fields have the fol lowing mean ing : 
- Dx type 
indicates if the date is known as cer ta in , is app rox ima te , or is s imply a 
cen tury (eventual ly a century fract ion) and may equal : 
Y when the date is known as cer tain (e.g. certainly on 1820) 
A when the date is known as app rox ima te (e.g. circa 1530) 
S when the date is given as a cen tury or a fraction of a century (e.g. 
secolo XVI) 
C when the date is c o m p u t e d on the basis of the suppl ied informat ion 
(e.g. the m i n i m u m and m a x i m u m for an exact da te , or t he p robab le 
da te for a date given as an in terval ) 
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- D x Q M 
indica tes if the da te has been got from a source or is s imply an hypo 
thet ic da te . In th i s last case, the field va lue equals »?« 
- Dx num 
is the n u m e r i c equiva len t of the date , and is s imply a b ina ry n u m b e r , 
which is less t han zero for B.C. dates . W h e n a da te is expressed as a 
cen tury or a fract ion of cen tu ry and , therefore , indicates a range (e.g. 
S E C O L O IV m e a n s the per iod from 300 to 399), t he va lue is put to the 
m i n i m u m or the m a x i m u m of t he range , depend ing on w h e t h e r the 
da te is a from date or a to da te (e.g. I N I Z I O III A.C. is put to -299 if it 
is a from date , and to -276 if it is a to date) . 
In t he fol lowing table , a s a m p l e of t he equiva lence between ex tended 
format and coded fo rmat is r epor ted . (3) 
An app l i ca t ion : h i s to r i co -geograph ica l au thor i ty 
In shor t , the problem of defining an h is tor ico-geographica l au thor i ty , 
may be i l lustrated by the fol lowing e x a m p l e . 
- T h e locality present ly known as Sezze was be longing to: 
- S t a t o della Chiesa from 1 do not know when between the Xth and 
the X l th century up to year 1404 
- Regno di Napol i from year 1404 to year 1414 
- S t a t o della Chiesa from year 1414 to year 1870 
- T h e locality present ly known as Sezze was n a m e d : 
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- Setia from year 382 b .C . to the X l th cen tu ry 
- Castrum Sitíense from the X l l l t h cen tury to some u n k n o w n year, 
bu t probably up to a per iod that may be es t imated to lie between the 
XVI th century and the XVII century 
- Secia from year 1478 to (1 may guess) XVII th century 
- H o w was it n a m e d when it was be long ing to R e g n o di Napoli'.' 
- May I have a m a p showing the evolut ion of Regno di Napoli with 
locali t ies with the historical n a m e ? (i.e. May I p roduce an historical at las?) 
I t should be no ted that t he two pieces of in format ion (adminis t ra t ive 
be long ing and historical n a m e ) are comple te ly independent and may be got 
f rom different sources in different t imes . 
A liaison between them may only be establ ished on the basis of the t ime. 
As a test bed for the proposed formal ism for the representa t ion of dates , 
an h is tor ico-geographica l au thor i ty file has been imp l emen t ed (4) where , 
for each locality, in format ion about historical n a m e s , h is tor ico-pol i t ical 
a n d ecclesiastic s t ructures , the locality was be longing to, are separately 
recorded . 
At present , only the region Lazio, with p rov ince of Lat ina in full (31 
C o m u n i and 269 Locali ta ' ) , o ther p rov inces part ial ly, is covered. (5) 
In total , 738 localities are covered, with 2676 notices and 3543 referen-
ces to sources . For each in format ion , i t is recorded the per iod ( f rom- to ) , 
t he in format ion apply and the sources the in fo rma t ion comes from. These 
in fo rmat ion may be easily corre la ted , so a l lowing the p roduc t ion of inde-
xes and of historical atlases for any arbi t rar i ly chosen year (for each lo-
cality, the present bounda r i e s are avai lable in digitized fo rm, so that m a p s 
m a y be p roduced) . 
All data are stored in a Relat ional Da tabase (using the S Q L / D S pro-
duc t ) and may be queried onl ine . 
Conclusions 
As a conclus ion, we may not ice tha t the ex tended format is u n d e r -
s t andab le and easy to use and the coded in terna l fo rmat : 
- pe r fo rms very well; 
- al lows a very compact representa t ion (only 12 bytes) for every date ; 
- may be easily extended to century f ract ions and to m o r e precise 
dates , where the m o n t h or the day are specified (it is only a ma t t e r of 
def in ing an app rop r i a t e word ing in the ex tended fo rmat ) ; 
- is a conven ien t way for exchanging data and may be adopted as a 
s t anda rd , overcoming differences in languages . 
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